I. INTRODUCTION
The Relativistic Heavy Ion Collider (RHIC) will be a colliding beam facility with design energy of 100 X 100 GeV/u for heavy ions. The two accelerator/storage rings are divided into "regular arcs" and intersection regions. A set of 288 sextupole elements are necessary to reduce the natural chromaticity (x --42) and correct sextupole field imperfections in the dipole magnets.
These are positioned at every quadrupole in the regular arcs, and have a design strength of 588 Tesldmeter with an inner bore of 80 mm and length of 750 mm. The detailed design of these "superferric" magnets has been published previously [ 11 . In addition, to vary the p* in the interaction regions 72 trim quadrupoles are required. These are assembled with quadrupoles Q4,Q5, and 4 6 . Their overall dimensions are identical to the sextupoles and their detailed construction is very similar. This paper will emphasize the test results and design differences of the quadrupoles. Table I lists the basic parameters of these magnets. They consist of racetrack layer wound coils mounted on iron poletips. The method used in the sextupoles for securing the coils proved somewhat cumbersome. For the quadrupoles, a projection was added to the iron yoke so that the coil fits in a slot between this projection and the poletip(see Figure 1) . A thin non-ferrous spring is inserted between the poletip and the coil to hold it against the support projection. There is no real "prestress" in this design. A small tab is placed over the ends of the coils so that they can not move radially but the ends are unsupported against the Lorentz forces.
A. Magnetic Design
Since these magnets operate with a pole tip field of -1.1 Tesla, iron poletips were used. At low field, the poletip dominates the field, reducing the sensitivity to coil location errors. 
For the sextupole, because of mechanical limitations, the actual poletip is narrower than optimum. This results in very noticeable saturation. For the trim quadrupole the poletip was widened to reduce this saturation. The poletip was also shaped and a hole was put in it to further reduce the saturation. The coil support projection of the yoke does not affect the field. For ease in coil manufacture, the ends are semi-circular and generate acceptably small error fields.
QUENCH RESULTS
The results of quench testing are summarized in Figure 2 .
Note that only the last and the worst(usual1y the first) quenches are plotted. For the initial sextupoles the worst quench was at least 80% of the conductor limit. As production progressed, a problem developed with the coil support hardware. This subset typically displayed a first quench in the range 55 to 75% of I,, and very rapid training to short sample. At about magnet SRJ3260, a problem developed in the epoxy potting of the coils. This group of magnets trained slowly, and many of them were not trained to short sample. At magnet SRE280 all known problems were fixed and the quench plot looks much better. For the trim quadrupoles, the support mechanism was much more robust and the problems of quality control in production were understood. Twelve quadrupoles have been tested with only one quench below (92%) the conductor limit. Except for the epoxy problem sextupoles(which are being 100% tested), only 10% of these units are subjected to quench testing. Table I1 Sextupole Integral Field Harmonics measured at 0.25 A -300 magnets "...All skew(an) harmonics are calculated to be 0 bn is 10-4 of the Sextuple field at R= 25" The measured values are the mean of 300 magnets. The rms spread is given in ( )
A. Anomalous Behavior Figure 2. Quench Histories
The bO and b4 data in Figure 3 show a distinct "notch" at 45
A, this may be a manifestation of the dipole symmetry of the assembly. This has persisted through 300 magnets and appears in both up and down ramps. For mechanical compatibility with the rest of the magnets, the sextupole yoke is assembled in two pieces with an dipole symmc:trli~ nese harmonics are &pole symmetric, but why they should have this reproducible "ariation with excitation is
IV. FIELD QUALITY -SEXTUPOLE
Of these magnets are measured at room temperature at 0.25 A. A small sample is also measured at 4.5 K with currents ranging to l50 A. There is good agreement between the measurement techniques. Table I1 shows the low current integral field measurements. The non-negligible bO and b4 terms are probably due to the dipole symmetry of the yoke assembly. Figure 4 shows a trend plot of the transfer function. There appear to be steps associated with the fixes in the assembly technique. The allowed harmonics measured in 49 magnets at 4.6 K are presented in Figure 5 . The strong saturation arises from the "neck' of the poletip which is narrower than optimum. The reproducibility is apparent.
V. FIELD QUALITY -QUADRUPOLE
The low current measurements for the trim quadrupole are presented in Table 111 . The b3 term is probably a manifestation of the dipole assembly symmetry. The difference between calculation and measurement for b5 is unexpectedly large, however this harmonic is well within the accelerator requirements. ... Almost 400 of these two types of magnets --ave been built. The racetrack coil mounted on an iron poletip design has proven straightforward for commercial construction. The field quality of all the magnets tested has been acceptable without any iteration. With the final design used for the trim quadrupoles the quench performance is essentially perfect. 
